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resampling independent mean differences.) 
43
The human observer found 1122 syllables in the hour of songs. The experimenter using VoICE found 1105 syllables in 
61
At each stable merging threshold, the user is then presented with the IGS for each cluster and the number of syllables 62 present in that cluster. Ultimately, the user must determine the correct merging threshold by weighing the balance 63 between the number and size of clusters, IGS, the number of merging thresholds over which the cluster n remained 64 constant. Six unique cluster definitions were stable over multiple merging thresholds, narrowing the possible number of syllable types to a range between five and 10 (Table 1) . Figure 1 ('merged') .
67

71
The merging thresholds close to 1 resulted in high cluster n, coincident with the existence of fewer, smaller clusters. The 72 presence of multiple distinct syllable types with very few renditions each in an adult zebra finch's song is unlikely,
73
suggesting that utilizing a very high merging threshold is too strict and results in under-merging of clusters. Conversely,
74
merging thresholds close to 0 resulted in a low cluster n with relatively low IGS due to increased heterogeneity within the cluster. Based on these observations, merging thresholds at the extremes of the spectrum were removed from consideration (0.94, 0.92, 0.58, 0.39, 0.35) . similarity, accuracy, and sequential match between all syllables in the cluster. When the hierarchical tree was trimmed 82 using the 0.79 merging threshold, seven clusters were generated ( Figure 1A , 'merged'). Manual error checking of clusters 83 revealed that two syllables were placed in the incorrect cluster, resulting in an error rate of ~0.18%. 
90
A discrepancy occurred in the number of syllable types present as determined by the experimenter manually clustering 91 the syllables (n = 8, Figure 2A ) versus using the threshold determined by iterative trimming of the hierarchical tree (n = 7, 92 Figure 2B ). When sorted by hand, the syllable type determined by clustering, purple, was subdivided into syllables B only three syllables in a total of 1105. It is possible that an adult zebra finch could sing a distinct syllable type as ~0.6% of its song, but the more parsimonious interpretation is that syllable H, while somewhat dissimilar from syllable B, is still of 
103
To compare the two methods for quantifying song syntax, transition probability tables were created and these methods 104 resulted in very similar scores, with the advantages of VoICE being faster in the processing of larger data sets and 105 introducing less experimenter bias. There were marginal differences found between the two methods and transitions that 106 were present in one analytical method that did not exist in the other were inspected more closely (Table 2) . an error resulting from the procedure or the clustering analysis including a syllable that was not deemed part of a song 113 bout by the experimenter sorting syllables by hand. The latter proved to be true as the number of syllables from the 114 specific song-recording file found to contain the yellow-purple transition by the clustering procedure was 13 while manual 115 scoring included only 11, illustrating and accounting for the transition probability discrepancy between the two analyses 
122
The weighted unpenalized syntactical similarity between transition probability matrices created from the semi-automated
123
clustering results and the data scored by hand was 0.9994, indicating nearly identical syntaxes were identified by the two 124 scoring methods. 
